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Abstract: A recent policy response to halting global forest deforestation and degradation, 
and any resulting greenhouse gas emissions is REDD+, which also includes the role of 
conservation, sustainable management of forests and enhancement of forest carbon stocks. 
Although still in its infancy, the success of REDD+ will depend significantly on whether it 
can be economically viable and if any resulting payments are sufficient to cover the 
opportunity cost plus any transaction cost. Where tenure security over forest is weak, 
REDD+ can pose a risk for forest communities, who could be dispossessed, excluded and 
marginalized. This review of existing studies explores how payment for avoided 
deforestation, and forest tenure impact the success of REDD+ projects in terms of 
effectiveness, efficiency and equity. Effectiveness refers to the difference between 
deforestation with and without REDD+, efficiency refers to avoiding deforestation at 
minimal cost, and equity refers to the implication of REDD+ on benefit sharing. We 
conclude that the potential success or failure of REDD+ as a means to reduce deforestation 
and carbon emission on forest commons depends critically on designing projects that work 
within existing informal tenure institutions to ensure that carbon storage benefits align with 
livelihood benefits. 
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Continuing loss of forest cover in developing countries, especially in the tropics, has become an 
increasing concern to researchers and policy makers [1–3]. This concern is a reasonable reflection of 
the multiple benefits of tropical forests, such as their support of human livelihoods, carbon 
sequestration, and biodiversity conservation. Forests directly support the livelihoods of 1.2 billion 
people worldwide through fodder, firewood, timber, and non-timber products [4]. In addition to its 
immediate bearing on livelihood, forests’ role in ecological services via carbon sequestration has been 
of greater interest. The Clean Development Mechanism (CDM) of the Kyoto Protocol is an example. 
However, the fact that only afforestation and reforestation are eligible for carbon credit under CDM 
has led to criticisms. Many argue that while rewarding afforestation and reforestation is appropriate for 
most developed countries currently experiencing forest stock gain, avoided deforestation seems relevant 
to measure “additionality” in most tropical countries where deforestation is the major concern [4,5].  
A recent policy response to criticisms on CDM is the mechanism for Reducing Emissions from 
Deforestation and Forest Degradation (REDD), which is an initiative created under the auspices of the 
UN Framework Convention on Climate Change (UNFCCC). There are many multilateral institutions 
as well as bilateral assistance and partnerships that countries can choose to access for support for their 
readiness to participate in REDD. For example, three UN Agencies—UNEP, UNDP and the FAO—have 
collaborated in the establishment of the UN-REDD program, a multi-donor trust fund that allows 
donors to pool resources and provide funding with the aim of significantly reducing global emissions 
from deforestation and forest degradation in developing countries. UN-REDD became operational in 
September 2008, with a $75 million budget and potential funding of $4 billion [6]. As of January 2012, 
$151 million had been pledged by donors to UN-REDD with nearly $120 million deposited [7] 
The UN-REDD program and other REDD initiatives also serve as pilot mechanisms with the aim of 
eventually implementing “REDD+”, which goes beyond deforestation and forest degradation, and 
includes the role of conservation, sustainable management of forests and enhancement of forest carbon 
stocks [8]. REDD+ is to be a mechanism of a future international agreement negotiated under the 
UNFCCC as part of an overall post-Kyoto global climate change agreement, but many current bilateral 
and multilateral REDD initiatives are already evolving to implement the broader REDD+ agenda. 
Although still in its infancy, the success of REDD+ will depend significantly on compensation terms 
and forest tenure, among other factors. Thus, like any other payment for ecosystem services (PES) 
scheme, REDD+ can be economically viable and will be accepted by the provider if and only if the 
payment for the avoided deforestation and degradation is at least as large as the opportunity cost plus 
any transaction costs [9]. On the other hand, where tenure security over forest is weak, REDD+ can 
pose a risk for forest communities, who could be dispossessed, excluded and marginalized [4,10–12]. 
Our paper explores how payment for avoided deforestation and forest tenure could impact the 
potential success of REDD+ projects. We assess the linkage between payments and tenure on REDD+ 
in terms of effectiveness, efficiency and equity. Effectiveness refers to the difference between 
deforestation with and without REDD+, efficiency refers to avoiding deforestation at least cost, and 
equity refers to the implications of REDD+ on benefit sharing and poverty alleviation. These 
definitions of effectiveness, efficiency and equity employed here are specific to how these terms are 
used in the REDD+ literature and may differ from standard definitions. For example, our concepts of 




effectiveness and efficiency are modified from common definitions found in economics textbook. 
Similarly, any definition of equity is contingent on which stakeholders are considered. Equity 
considerations are especially problematic for REDD+ projects and payment schemes as they are 
inextricably linked to multi-level governance dealing with different types of stakeholders [13].  
As a result of our assessment, we identify an important interplay between payment for avoided 
deforestation and forest tenure, which the existing literature has overlooked. For example, other things 
being equal, the opportunity cost of standing forest is highest to a community facing the threat of 
eviction, suggesting that the payment required to involve the community could be the highest, to 
compensate for the implied highest risk premium [14]. At the same time, any payment could have 
repercussions on tenure security. Though REDD+ payments are meant to increase the value of 
standing forest, they might also increase the political incentive to confiscate the forest [11,12,15]. 
Therefore, we find that forest tenure considerations might have considerable efficiency, effectiveness 
and equity implications for potential REDD+ success, and that the linkage between tenure and 
payments may result in important tradeoffs among these three key criteria for success. 
2. Tenure, Forest Commons Management and REDD+  
Although still in its infancy, the success of REDD+ will depend significantly on the institutional 
arrangements for governing forest [4,12]. Institutional arrangements include the formal and informal 
rules and norms that define who has decision-making authority over a common, and the specific use, 
management, monitoring and enforcement decisions that are produced [16,17]. The focus of this 
review, in particular, is on the role of tenure security on communal forest management and the 
potential success of any REDD+ program.  
Much of the existing literature that addresses the influence of institutional arrangements on forest 
management identifies secure forest tenure as a building block for sustainable management [1,4,10,18]. 
Forest tenure refers to the combination of legally or customarily defined forest-related rules that define 
who can use what resources, for how long and under what condition. The general consensus emerging 
from the existing literature is that, where tenure security over forest is weak, REDD+ can pose a risk 
for sustainable forest management and local communities, who could be dispossessed, excluded and 
marginalized [11,12,15].  
Evidence shows that in most tropical countries access to forest is governed by informal customary 
systems [19]. For example in Africa, despite the de jure forest ownership claim of the state (95%), 
evidence shows that only about one percent of land in the continent is registered [20]. In most  
“off-reserve” forests. Despite the de jure claims by central governments, access to forest is de facto 
customary [21]. The unequivocal implication is that, especially in those countries where customary 
arrangements are dominant, REDD+ can only succeed by integrating this category of forest into the 
program. More importantly, evidence shows that the link between tenure security and possession of 
statutory land titles is not that obvious [22]. For example, in parts of Africa where customary land 
allocation prevails, the customary authority, such as a tribal or clan chief, grants individuals with 
secure rights for grazing and cultivation, without any legal title definition, registration, or government 
enforcement. On the other hand, high levels of tenure insecurity may exist even with statutory title. 




This might happen when there is a lack of institutions with both legal backing and social legitimacy 
that are accessible by and accountable to the holders of property rights [23]. 
Where tenure is insecure, however, payments under REDD+ might encourage influential groups or 
even the government to occupy the forest and threaten claims by the poor [11,12,15]. These 
uncertainties could adversely impact long-term investments in REDD+ projects, undermine the 
permanence of forest carbon sequestration, and exacerbate inequality and poverty. To reduce such 
uncertainties, REDD+ should draw on the lessons learned from successful forest common management, 
including how customary tenure and governance rules reduce intergroup resource conflict and 
encourage sustainable use. Likewise, REDD+ might be able to improve the likelihood of forest 
common success by making forest conservation more profitable [24].  
Thus, assessing the linkage between forest tenure and management of common forests on 
effectiveness, efficiency and equity grounds is essential for understanding the potential for REDD+ to 
be successful in promoting avoided deforestation in over a quarter of the world’s forests. This paper 
reviews the latest developments regarding forest tenure, payments, and REDD+ success, which is 
measured in terms of “the three Es”. 
3. Effectiveness, Efficiency and Equity 
Several studies indicate that a fully developed and properly designed REDD+ mechanism may yield 
considerable benefits in terms of reducing global deforestation and carbon emissions [25–28]. Forest 
degradation and deforestation currently contribute around 12% of global greenhouse gas (GHG) 
emissions from human activities [29], thus the impact of REDD+ on reducing such emissions could be 
substantial while at the same time generating substantial revenues for developing countries.  
For example, one prediction is that a successful REDD+ scheme will reduce 90% of global 
deforestation at an annual cost of US $30 billion [28]. It is also suggested that a REDD+ program that 
lessens global deforestation by 10% from 2005 to 2030 would provide 0.3 to 0.6 gigatonnes (Gt) in 
carbon dioxide (CO2) equivalent GHG emission reductions at an annual cost of $0.4 to 1.7 billion for 
30 years [27]. A 50% reduction in global deforestation could yield 1.5 to 2.7 Gt in GHG emission 
reductions at a cost of $17.2 to $28.0 billion per year. In addition to a stand-alone scheme, REDD+ 
could be implemented as part of a post-2012 global climate agreement. Combining a REDD+ 
mechanism within a global policy to stabilize GHG emissions at 550 parts per million per volume by 
2050 reduces global forestry emissions by 64 to 88%, lowers the total costs of the climate policy by 10 
to 25% and decreases carbon prices by 8 to 26% [25]. Another study estimates that reducing global 
deforestation rates in developing economies through linkage with a global carbon market could 
generate annual carbon credit financing for developing countries of US$2.2 to 13.5 billion [26]. 
Others are less sanguine, suggesting there are concerns about how such comprehensive global 
payments systems would work through REDD+ [6,30–32]. Major issues that need to be resolved 
include monitoring and verifying changes in deforestation rates in developing countries and their 
impacts on carbon emissions; ensuring that a carbon market for avoided deforestation does not 
adversely impact biodiversity and other forest ecosystem services; reducing losses in foregone 
agricultural and timber benefits; and designing an effective and expanded international payments 
system that includes more than a handful of donor and tropical forest countries. 




However, one issue that has received comparatively less attention in the current discussions of the 
potential benefits and effectiveness of REDD+ is the implications of any future program for forest 
governance and management. There are two aspects of this problem. First, for REDD+ to be effective 
in slowing down global deforestation, it needs to be extended to provide incentives for conserving 
tropical forests under customary and communal tenure. As noted previously, about a quarter of global 
tropical forests fall under such tenure arrangements [19], and in some regions, such as Africa, nearly 
all forests are ostensibly owned by central government but the de facto governance of access and 
control of forest resources generally bears little relation to this claim [20]. Second, as REDD+ begins 
incorporating more tropical forests under customary and communal tenure, the result may be a significant 
impact on forest governance. Although there are efforts to promote community involvement in REDD+, 
funding and requirements for REDD+ may undermine the considerable progress that has been made to 
decentralize forest management in many developing countries [33]. Thus, to be successful on a global 
scale, REDD+ will need to include communal and customary tenure forests, but in doing so, such an 
expanded REDD+ program could potentially undermine decentralized governance of these forests. 
Such a concern raises two important questions. First, does communal and customary forest tenure 
necessarily pose an obstacle to successful implementation of REDD+ schemes and payments? Second, 
under what conditions could communal and customary tenure lead to improved effectiveness, 
efficiency and equity of REDD+? To shed light on the answers to these questions, we draw on  
cross-country and individual case studies of carbon forestry and sequestration schemes involving 
customary and common tenure arrangements. 
With respect to the first question, the answer is straightforward. Although weak tenure can pose a 
risk for sustainable forest management and local communities [4,10–12], it is incorrect to infer that 
communal and customary tenure will always result in poor forest management. Unfortunately, 
associating tenure security with the possession of statutory land titles is a prevalent misperception, 
despite the considerable evidence indicating that lack of title should not be automatically equated with 
tenure insecurity and poor resource governance [22]. Yet, such a misperception can still influence the 
design of carbon forestry schemes, with unfortunate outcomes. When carbon sequestration programs 
insist on imposing tenure security through land titling as a requirement for local communities 
participating in such projects, the poor tend to be excluded without necessarily improving overall 
effectiveness or success [5,11,23,34]. Thus, simply because forests are under customary or common 
forest management should not undermine the potential success of REDD+ schemes for such forests. 
There is a growing consensus that protection of forest resources in those tropical countries where 
customary tenure is the norm can be viable only if local people are consulted and share the benefits 
from the carbon project [4]. At the same time, from a REDD+ perspective, projects implemented on 
communal forest land can significantly reduce transaction costs, such as negotiating, contracting, 
implementing and monitoring costs [11,34]. These transaction costs are much higher when dealing 
with multiple parties rather than a single party. As any REDD+ payment is likely to involve an avoided 
deforestation and degradation contract, customary authorities implement monitoring and enforcement 
in the communal forest. Also, indigenous communities are known to have extensive knowledge on the 
local ecosystem, tree species distribution, and age distribution of trees. Thus, engaging local 
communities would make the task of forest inventory and carbon stock measurement less costly [35].  




When REDD+ is implemented on forests held as common property, care may be needed to avoid 
local elite capture of the benefits [11]. For example, in Cameroon and DR Congo, although customary 
chiefs are meant to manage resources on behalf of their community, many abused their power to the 
detriment of their community [36]. In general, where local leaders are considered legitimate and 
representative, forests under customary tenure are able to support successful carbon forestry  
projects [35]. The literature on participatory development in particular warns that in countries with high 
income inequality (such as those found in Latin America and Asia) the benefits of decentralization, such 
as better understanding of local conditions and improved enforcement and monitoring, can be 
outweighed by the accountability or “elite capture” problem [37,38]. This problem occurs, as noted 
earlier, when customary authorities are delegitimized [36], or when local communities have 
informational deficiencies [37]. In such instances, local communities are better served via a more 
centralized system. However, in more egalitarian communities characterized by historic land 
abundance, such as those found in Sub-Saharan Africa, local elite capture is less of a concern, 
implying that the benefits of decentralization through traditional tenure recognition would be more 
desirable for implementing carbon forestry projects [37]. 
Another concern is that REDD+ is a governance process involving multiple actors at global, 
national and local levels, which may not coincide in their interests and visions regarding forest 
governance [39]. More importantly, the fact that REDD+ activities are likely to be led by governments 
means that the decision on how local community can be involved in REDD+ projects remains within 
the virtue of each country’s national governments. It should also be noted that even when national 
governments choose to involve local communities, REDD+ schemes are likely to be regulated by 
national rather than customary law, which may impact significantly the extent to which customary 
tenure systems are recognized and protected under national legislation [36].  
Since the late 1980s, mainly due to central governments’ failure to manage their own forests, many 
tropical countries launched policy initiatives to decentralize forest management, often in the form of 
co-management agreements between the government and indigenous communities, with the ultimate 
objective of encouraging contracts between these parties and other stakeholders. Co-management 
recognizes indigenous customs and institutions, and it may therefore be more cost-effective if in the 
long run transaction costs related to implementation, monitoring, enforcement and conflict resolution 
are lower.  
Along these evolving governance structures, major initiatives such as UN-REDD, FCPF, and FIP, 
advocate forest tenure reforms that respect the rights of indigenous peoples and local communities. For 
example, the Forest Carbon Partnership Facility (FCPF) acknowledges the potential of REDD+ to 
serve as a catalyst in recognizing the rights of indigenous communities. The potential for REDD+ to 
improve tenure is among the FCPF criteria in selecting participating pilot countries [40]. Similarly, the 
Forest Investment Program (FIP) lists recognition of customary tenure as a criteria for selection of 
pilot countries, and further emphasize that intervention should benefit the poor, indigenous and local 
communities. FIP also has a special grant arrangement called the FIP Indigenous Peoples and Local 
Communities Dedicated Initiative, which will support, among other things, strengthening of customary 
tenure arrangements. There is also case study evidence that REDD+ and similar payments for carbon 
sequestration may actually be improving and even catalyzing reforms in favor of recognizing  
the communal and customary rights of some indigenous communities over managing local  




forests [19,23,36,40]. However, although tenure reform is important in a REDD+ context, it should not 
be rushed to take advantage of “low hanging fruit” financial flows from REDD+. This could lead to 
“badly informed reforms that deepen inequalities rather than prevent them” [40]. 
Despite these efforts to promote community involvement in REDD+, however, there have been 
concerns that the implementation of these projects may undermine the decentralization of forest 
management [33,36,41]. As new sources of financing and resources become available through REDD+ 
the decentralization process, which has been partly motivated by financial constraints, could be halted, 
or even reversed, in countries where customary regimes are not fully protected. Evidence suggests that 
“with billion dollars at stake, governments could justify recentralization by portraying themselves as 
more capable and reliable than local communities at protecting national interests” [33]. For example, 
about 12 of the 34 nationally appropriate mitigation actions submitted by developing countries to 
UNFCCC were under centrally coordinated forest-based mitigation actions without mention of 
decentralization [33].  
In sum, existing evidence suggests that communal and customary forest tenure does not necessarily 
pose an obstacle to successful implementation of REDD+ schemes. Surprisingly, if any, the concern is 
the other way round; the emergence of REDD+ may pose a risk to the livelihood of forest dependent 
households whose rights are not recognized.  
The answer to the second question, whether communal and customary tenure can lead to improved 
effectiveness, efficiency and equity of REDD+, is much more complex. On the one hand, there is 
emerging evidence that, where protecting forests as a store of carbon is compatible with enhancing the 
livelihood benefits to local communities, avoided deforestation payment schemes could be highly 
effective. A study of 80 forest commons in 10 countries across Asia, Africa and Latin America 
suggests that there are three important conditions that lead to “win-win” outcomes concerning 
increased carbon storage and greater livelihood benefits for local communities [42]. First, both carbon 
storage and livelihood benefits are enhanced if local communities are allowed to manage larger rather 
than smaller forest areas. Second, both benefits are also complementary if communities gain greater 
rights locally to establish governance rules over the forests. Finally, where governments retain 
ownership of the land and governance is more centralized, forests tend to be overharvested. This is 
because, despite their de jure claim, many developing countries do not have the institutional capacity 
to implement forest policies, leading to de facto open access forests. Such findings suggest that, rather 
than endangering forest management for carbon sequestration, communal land ownership of forests 
might actually improve the incentives of local communities to accept compensation from avoided 
deforestation payments in exchange for deferring current livelihood benefits from forest commons to 
conserve them instead. On the other hand, if expansion of REDD+ leads to the opposite outcome, of 
recentralizing forest governance rather than supporting local management and governance of 
communal forests, then the incentives of communities to reduce forest use and degradation through 
avoided deforestation payments are likely to be diminished [33]. 
Greater involvement of local communities in monitoring and enforcement of forest commons also 
enhances long-term protection of forests [10,43,44]. Active monitoring and sanctioning by local 
communities give them a greater stake in the management of forests, which appears to be further 
strengthened if these communities are allowed to harvest and use forest resources. However, one study 
of 46 forests in six countries finds that conditions in community-managed forests are not statistically 




different from government or privately managed forests, suggesting that full devolution of forest 
management to local communities may not be as important as involving them in monitoring and 
enforcement [43]. Similarly, a finding from a case study on Mexico’s payments for hydrological 
services program (PSAH),which focuses on the conservation of existing forest cover (avoided 
deforestation), shows that forest conservation under communal forest tenure is not statistically 
different from privately managed forests [45]. Such case study evidence suggests that local 
communities under well-functioning customary tenure may be effective providers of REDD+.  
Also, as noted earlier, projects implemented on forest commons can also significantly reduce 
transaction costs such as negotiating, contracting, implementing and monitoring costs, provided that 
customary, tribal or communal representation is strongly supported and representative [11,34]. For 
example, the Nhambita Community Carbon Project in Mozambique involves land held under 
customary tenure, where all land is registered in the name of the village chief and no household has 
individual title. The result is the village chief accepts and reimburses payments on behalf of the 
community [11]. Thus, where local elites and leaders have legitimacy as community representatives, 
customary and communal tenure arrangements are strong, clearly defined and transparent, and 
payments can be safely distributed from leaders to the rest of the community. In such situations, the 
efficiency of payment schemes can be increased by working through the existing community 
leadership structure. Once again, the implication is that a well-functioning customary tenure 
arrangement could improve the efficiency of REDD+ projects.  
However, there are also exceptions to this outcome. For example, when REDD+ is implemented on 
forests held as common property by the community, care may be needed to avoid local elite capture of 
the benefits and payments [11]. For example, in Cameroon and the Democratic Republic of the Congo, 
although customary chiefs are meant to manage resources on behalf of their community, many abused 
their power to the detriment of their community and lost their legitimacy to redistribute payments [39].  
Another problem to customary and common tenure arrangements is the threat posed by in-migration 
and squatting. In general, central government ineffectiveness coupled with high population growth 
rates in rural areas, civil unrest and conflicts, environmental degradation and changing economic 
conditions have exacerbated large-scale migration and the creation of squatters on common forest land 
throughout the tropics [46]. Under such pressures, communal and customary property management 
regimes can easily break down. Especially in Africa, squatters form an increasingly important 
component of rural demographics, and are considered responsible for the ongoing deforestation in the 
region, as has been documented for the Chyulu Hills in Kenya and in Zimbabwe [47,48]. Under such 
conditions, implementing REDD+ payments for avoided deforestation can have uncertain impacts. For 
example, it would be less costly to design a REDD+ for indigenous communities with strong 
customary tenure arrangements for managing forest commons rather than for migrants with weak 
forest tenure security. It would also be less risky. For a migrant community, if eviction occurs, the 
migrants will no longer be able to conserve the forest for carbon sequestration purposes. Thus,  
the REDD+ objective is undermined with the loss of forest tenure. Equally, REDD+ projects can  
pose a risk for such forest communities, who could at any time be dispossessed, excluded and 
marginalized [11,12,15]. In extreme cases, the result can be an incentive for government to intervene 
to the detriment of local communities and their control of forest resources. For example, in both Kenya 




and Zimbabwe, the response of the government was to evict squatters forcefully and to exert 
centralized management of forest resources [47,48]. 
Equity considerations are also important for REDD+ schemes on common forest land. There is a 
growing consensus among researchers and policy makers that REDD+ can be an effective and efficient 
means of mitigating climate change. However, the perceived equity in the distribution of payments for 
REDD+ participation could also emerge as a critical issue in implementing the program [13,49–51]. 
This is mainly due to the fact that the primary aim of such programs is to pay local communities to 
preserve or sustainably manage forests, thus reducing forest-related carbon emissions i.e., REDD+ is 
not envisioned as poverty alleviation or income redistribution program, as such equity is not the 
primary objective of the REDD+ design [13,50]. 
Trying to use such projects also to alleviate poverty or improve equity may lead to reduced 
effectiveness and efficiency. That is, carbon forestry projects cannot always serve both to achieve 
equity and improve carbon sequestration [52,53]. Evidence across many developing countries indicates 
that trying to “add on” poverty alleviation targets can increase the transactions costs associated with 
avoided deforestation programs, inhibit their implementation, and reduce their success in achieving 
their environmental objectives [9].  
In addition, there is growing concern that, if REDD is purely about “lucrative stocks of carbon”, it 
may result in excluding poorer local populations [51]. Field experiments in Ecuador and Guatemala 
show that differentiating payments to smallholders might reduce the costs of implementing payment 
schemes, but as the poorest households engaged in subsistence farming are likely to receive lower 
payments than farmers with larger land holdings, such payments might increase rather than reduce 
income inequality [54]. An analysis of implementing an avoided deforestation program in the Brazilian 
Amazon reveals that institutional preconditions, such as land grabbing, insecure tenure and 
overlapping claims, would ensure that large landowners who are responsible for around 80% of 
deforestation would receive the greatest benefits from the scheme, whereas communities in forest 
commons could be excluded [55]. In southern Mexico, the increased conservation associated with a 
payment scheme has not only increased inequality but also food insecurity, due to the loss of 
customary agricultural land and hunting grounds available to poor households [56]. Such outcomes 
should be a major concern if REDD+ programs are increasingly extended to customary and common 
forest land. Where tenure is insecure and poorly enforced, payments under REDD+ will raise the value 
of the standing forest, and as a result, might encourage influential groups or even the government to 
occupy the forest and threaten claims by local communities and especially the poor and vulnerable 
members of those communities [11,12,15]. 
The tradeoff between equity and environmental quality appears to be more characteristic of local 
communities with unrecognized tenure or delegitimized local elites [40,41]. Spatial targeting of 
payments may be one way of both reducing costs of implementation (efficiency) and also ensuring that 
more benefits reach the poor (equity), as evidence from Costa Rica, Ecuador, Guatemala and 
Madagascar has shown [54,57,58]. Even in a poor African economy, such as Tanzania, a correctly 
designed payment program can provide an important source of funding for sustainable land use 
practices in agriculture while leading to greater watershed protection [59]. In the upstream catchment 
area of the Ruvu River, poor farmers face financial and technical obstacles to adopting sustainable land 
management that reduces deforestation, land degradation and erosion runoff. By providing institutional, 




technical and financial support to farmers, a payment scheme for protecting the forested watershed 
delivers on these environmental goals while at the same time boosting crop productivity from 
improved soil conservation and fertility and thus raising farm incomes. The payment scheme is now 
trying to enhance sustainability by investing in an appropriate legal and institutional framework for 
long-term financing and expansion of sustainable land management among farmers to improve 
watershed management. This Tanzania example illustrates that, in some instances, it might be 
worthwhile to include additional costs to improve the equity outcomes of a payment scheme, provided 
that the result is to improve the overall success and effectiveness of the entire program in achieving its 
environmental objectives. 
If REDD+ schemes can potentially offer significantly more benefits and incentives to poor 
households, then improved equity and effectiveness may be complementary goals. Evidence from 
Panama suggests that an avoided deforestation project offers many potential advantages to poor 
households, such as immediate and positive financial returns from payments, low labor investment, 
positive insurance value (i.e., the households can still harvest resources and timber if the contract fails) 
and high perceived equity gains [60]. If these advantages are realized, then the project is capable of 
promoting carbon storage benefits alongside livelihood benefits, poverty alleviation and greater equity. 
4. Results and Discussion 
To summarize, successful implementation of REDD+ schemes and payments may not be adversely 
affected by communal and customary forest tenure. However, improved effectiveness, efficiency and equity 
of REDD+ under communal and customary tenure seem to depend on a number of important conditions. 
Figure 1 depicts in diagrammatic form the key conditions for success identified in our review. 
As shown in the figure, under the right tenure and payment conditions, a REDD+ scheme could 
actually yield a number of self-reinforcing, positive outcomes for local communities with customary 
and common tenure arrangements for forest land. Favorable outcomes are more likely to occur if these 
informal tenure arrangements are strong and well-enforced, and if implementing the scheme enhances 
rather than undermines these arrangements. In addition, if the scheme also generates significant 
livelihood benefits for the local community and involves them in monitoring and enforcement forest 
protection, the REDD+ project is more likely to succeed. If payments are funneled through legitimate 
and representative local elites, then not only may some of the costs of the scheme be reduced but also 
local community leadership structures and cohesion may be reinforced. Lack of in-migration and 
squatting in forest areas, and the absence of land grabbing and overlapping claims on the land, will 
also enhance the likelihood of success. Finally, more effective targeting of payments could reduce 
costs and also ensure that more benefits reach the poor. Such conditions are more likely to improve the 
effectiveness, efficiency and equity of REDD+ projects on common forest land by enhancing 
communal and customary forest management, improving equity and poverty reduction, reducing social 
unrest and conflict, encouraging sustainable forest management, and finally, yielding greater carbon 
storage benefits. Ultimately, however, perhaps the greatest benefit to local communities is that, if such 
conditions enhance the overall success of REDD+ projects on forest commons, then it reduces the 
likelihood that control of such lands will be transferred to influential groups or the government. 




Figure 1. Conditions for success of REDD+ schemes on forest commons. 
 
5. Conclusions  
Over a quarter of the world’s tropical forests are under some form of customary and communal 
tenure arrangements. For REDD+ to succeed in improving the conservation, sustainable management 
of forests and enhancement of forest carbon stocks, then it must include forest commons managed 
under customary tenure arrangements. This review of the potential effectiveness, efficiency and equity 
of extending REDD+ schemes to forest commons sheds light on whether or not such efforts are likely 
to be successful. 
First, it is clear that communal and customary forest tenure does not on its own pose a risk to 
successful implementation of REDD+ schemes and payments. However, in order for avoided 
deforestation projects to be effective in protecting forest commons, a number of important conditions 
need to be in place. These conditions are summarized in Figure 1 and discussed above. If the positive 
conditions outlined in Figure 1 are in place, then REDD+ projects on forest lands under customary or 
community management can lead to more effective forest protection and carbon storage, more efficient 
implementation with reduced transaction costs, and also improved equity and poverty alleviation. 
However, there is a danger that, if a REDD+ project tries to achieve other objectives such as poverty 
alleviation and improved equity rather than reducing forest-related carbon emissions, there may be a 
tradeoff in terms of reduced effectiveness and efficiency.  
REDD+ payments 
Weak and poorly enforced tenure security 
Undermines informal tenure arrangements 
Incompatible with livelihood benefits 
No involvement in monitoring and enforcement 
Illegitimate and unrepresentative elites 
Extensive in-migration and squatting 
Land grabbing and overlapping claims 
Indiscriminate payments 
Strong and well enforced tenure security 
Enhances informal tenure arrangements 
Compatible with livelihood benefits 
Involvement in monitoring and enforcement 
Legitimate and representative elites 
Little in-migration and squatting 
No land grabbing and overlapping claims 
Targeted payments 
Dispossession, exclusion and 
marginalization 
Inequity and poverty 
Social unrest and conflict 
Poor forest management 
Reduced carbon storage benefits 
Enhanced communal and customary 
forest management 
Improved equity and poverty reduction 
Reduced social unrest and conflict 
Sustainable forest management 
Greater carbon storage benefits 
3Es threatened forest 
governance undermined 
Likely to achieve the 3Es 




Second, a major concern about the inclusion of more forest commons in an expanded REDD+  
is that it could potentially undermine the decentralizing of forest governance that is occurring  
globally [10,33]. We find that this outcome may not necessarily be inevitable. Although funding and 
other management requirements of REDD+ may promote more centralized forest governance, our 
review suggests that, under the right conditions, a REDD+ scheme could enhance decentralized 
governance of common forests by strengthening informal tenure arrangements and local community 
forest management. 
Finally, more work needs to be done on understanding the conditions for successful avoided 
deforestation projects on common forest lands in developing countries, and on improving the enabling 
policies to support these conditions at the local community level. The trend in global forest governance 
is for more, not less, decentralized management, enforcement and monitoring of forests, including 
areas under community and customary tenure arrangements. REDD+ should be working to create the 
conditions that support this trend rather than ignoring or thwarting them. 
Acknowledgments 
We are grateful to Lisa Naughton, Kelly Wendland, Alexander Pfaff, Jennifer Alix-Garcia,  
Arun Agrawal, André Rodrigues de Aquino, Randy Bluffstone, Gerry Nelson, Lauren Persha and four 
anonymous referees for comments and suggestions. 
Conflict of Interest 
The authors declare no conflict of interest.  
References 
1. Alix-Garcia, J. A spatial analysis of common property deforestation. J. Environ. Econ. Manag. 
2007, 53, 141–157. 
2. Barbier, E.B.; Burgess, J.C. Tropical deforestation, tenure insecurity and unsustainability. For. Sci. 
2001, 47, 497–509. 
3. López, R.; Galinato, G.I. Deforestation and forest-induced carbon dioxide emissions in tropical 
countries: How do governance and trade openness affect the forest-income relationship?  
J. Environ. Dev. 2005, 14, 73–100. 
4. Adhikari, B. Reduced emissions from deforestation and degradation: Some issues and 
considerations. J. For. Livelihood 2009, 8, 14–24. 
5. Wunder, S. Are direct payments for environmental services spelling doom for sustainable forest 
management in the tropics? Ecol. Soc. 2006, 11. Available online: http://www2.gsu.edu/ 
~wwwcec/docs/doc%20updates/New%20Folder%20%282%29/Wunder%20Ecology%20and%20
Society.pdf (accessed on 19 September 2012). 
6. Phelps, J.; Webb, E.L.; Koh, L.P. Risky business: An uncertain future for biodiversity 
conservation finance through REDD+. Conserv. Lett. 2011, 4, 88–94. 
7. Climate Funds Update. Available online: http://www.climatefundsupdate.org/regions (accessed 
on 19 April 2012). 




8. UN-REDD Programme, About REDD+. Available online: http://www.unredd.org/AboutREDD/ 
tabid/582/Default.aspx (accessed on 19 April 2012). 
9. Wunder, S. Payments for environmental services and the poor: Concepts and preliminary 
evidence. Environ. Dev. Econ. 2008, 13, 279–297. 
10. Agrawal, A.; Chhatre, A.; Hardin, R. Changing governance of the world’s forests. Science 2008, 
320, 1460–1462. 
11. Jindal, R.; Swallow, B.; Kerr, J. Forestry-based carbon sequestration projects in Africa: Potential 
benefits and challenges. Nat. Resour. Forum 2008, 32,116–130. 
12. Sandbrook, C.; Nelson, F.; Adams, W.; Agrawal, A. Carbon, forest and REDD paradox. Fauna 
Flora Int. Oryx 2010, 44, 330–334. 
13. Cattaneo, A.; Lubowski, R.; Busch, J.; Creed, A.; Strassburg, B.; Boltz, F.; Ashton, R. On 
international equity in reducing emissions from deforestation. Environ. Sci. Policy 2010, 13, 742–753.  
14. Barbier, E.; Tesfaw, A. Overcoming Tenurial Constraints to Carbon Forestry Projects in Africa; 
Working Paper No. 10; CGIAR Research Program on Climate Change, Agriculture and Food 
Security (CCAFS): Copenhagen, Denmark, 2011. 
15. Campbell, A.; Clark, S.; Coad, L.; Miles, L.; Bolt, K.; Roe, D. Protecting the future: Carbon, 
forests, protected areas and local livelihoods. Biodiversity 2008, 9, 117–122. 
16. Ostrom, E. Governing the Commons: The Evolution of Institutions for Collective Action; 
Cambridge University Press: New York, NY, USA, 1990. 
17. Ostrom, E. Understanding Institutional Diversity; Princeton University Press: Princeton, NJ,  
USA, 2005. 
18. Alix-Garcia, J.; de Janvry, A.; Sadoulet, E. A tale of two communities: Explaining deforestation 
in Mexico. World Dev. 2004, 33, 219–235. 
19. Chhatre, A.; Agrawal, A. Forest commons and local enforcement. Proc. Natl. Acad. Sci. USA 
2008, 105, 13286–13291. 
20. Romano, F. Forest tenure changes in Africa: Making locally based forest management work. 
Unasylva 2007, 58, 11–17. 
21. Wily, L. Can We Really Own the Forest? A Critical Examination of Tenure Development in 
Community Forestry in Africa; Tenth Biennial Conference, International Association for the 
Study of Common Property (IASCP): Oaxaca, Mexico, 2004. 
22. Schlager, E.; Ostrom, E. Property-rights regime and natural resources: A conceptual analysis. 
Land Econ. 1992, 60, 249–262. 
23. Unruh, J.D. Carbon sequestration in Africa: The land tenure problem. Glob. Environ. Chang. 
2008, 18, 700–707. 
24. Agrawal, A.; Angelsen, A. Using Community Forest Management to Achieve REDD+ Goals; 
Center for International Forestry Research (CIFOR): Bogor, Indonesia, 2009. 
25. Bosetti, V.; Lubowski, R.; Golub, A.; Markandya, A. Linking reduced Deforestation and a global 
carbon market: Implications for clean energy technology and policy flexibility. Environ. Dev. 
Econ. 2011, 16, 479–506. 
26. Ebeling, J.; Yasué, M. Generating carbon finance through avoided deforestation and its potential 
to create climatic, conservation and human development benefits. Philos. Trans. Royal Soc. B 
2008, 363, 1917–1924. 




27. Kindermann, G.; Obersteiner, M.; Sohngen, B.; Sathaye, J.; Andrasko, K.; Rametsteiner, E.; 
Schlamadinger, B.; Wunder, S.; Beach, R. Global cost estimates of reducing carbon emissions 
through avoided deforestation. Proc. Natl. Acad. Sci. USA 2008, 105, 10302–10307. 
28. Strassburg, B.; Turner, R.K.; Fisher, B.; Shaeffer, R.; Lovett, A. Reducing emissions from 
deforestation—The “combined incentives” mechanism and empirical simulations. Glob. Environ. 
Chang. 2009, 19, 265–278. 
29. Van der Werf, G.R.; Morton, D.C.; DeFries, R.S.; Olivier, J.G.J.; Kasibhatia, P.S.; Jackson, R.B.; 
Collatz, G.J.; Randerson, J.T. CO2 emissions from forest loss. Nat. Geosci. 2009, 2, 737–738. 
30. Barbier, E.B. Can global payments for Ecosystem services work? World Econ. 2012, 13, 157–172. 
31. Karsenty, A. The architecture of proposed REDD schemes after Bali: Facing critical choices. Int. 
For. Rev. 2008, 10, 443–457. 
32. Redford, K.H.; Adams, W.H. Payment for ecosystem services and the challenge of saving nature. 
Conserv. Biol. 2009, 23, 785–787. 
33. Phelps, J.; Webb, E.L.; Agrawal, A. Does REDD+ threaten to recentralize forest governance. 
Science 2010, 328, 312–313. 
34. Swallow, B.; Ruth, M.D. Payment for environmental services: Interactions with property rights 
and collective action. In Institutions and Sustainability; Beckmann, V., Padmanabhan, M., Eds.; 
Springer Verlag: Berlin, Germany, 2009; pp. 243–265.  
35. Skutsch, M.M.; van Laake, P.E. REDD as multi-level governance in the making. Energy Environ. 
2008, 19, 831–844.  
36. Cotula, L.; Mayers, J. Tenure in REDD—Start-Point or Afterthought; Natural Resource Issues  
No. 15; International Institute for Environment and Development: London, UK, 2009. 
37. Platteau, J.P.; Abraham, A. Participatory development in the presence endogenous community 
imperfections. J. Dev. Stud. 2002, 39, 104–136. 
38. Bardhan, P.; Mookherjee, D. Capture and Governance at local and national levels. Am. Econ. Rev. 
2000, 90, 135–139. 
39. Corbera, E.; Schroeder, H. Governing and implementing REDD+. Environ. Sci. Policy 2010, 14, 
89–99. 
40. Westholm, L.; Biddulph, R.; Hellmark, I.; Ekbom, A. REDD+ and Tenure: A Review of the Latest 
Developments in Research, Implementation and Debate; Focali Report 2011:02; Forest, Climate 
and Livelihood research network (Focali): Gothenburg, Sweden, 2011. 
41. Sunderlin, W.D.; Larson, A.M.; Cronkleton, P. Forest tenure rights and REDD+. In From Inertia 
to Policy Solutions; Angelsen, A., Ed.; CIFOR: Bogor, Indonesia, 2009. 
42. Chhartre, A.; Agrawal, A. Trade-offs and synergies between carbon storage and livelihood 
benefits from forest commons. Proc. Natl. Acad. Sci. USA 2009, 106, 17667–17670. 
43. Coleman, E.A. Institutional factors affecting biophysical outcomes in forest management.  
J. Policy Anal. Manag. 2009, 28, 122–146. 
44. Gibson, C.C.; Williams, J.T.; Ostrom, E. Local enforcement and better forests. World Dev. 2005, 
33, 273–284. 
45. Alix-Garcia, J.; Shapiro, E.; Sims, K. Forest conservation and slippage: Evidence from Mexico’s 
national payments for ecosystem services program. Land Econ. 2012, 88, 613–638. 




46. Carr, D. Population and deforestation: Why rural migration matters. Prog. Human Geogr. 2009, 
33, 355–378. 
47. Muriuki, G.; Seabrook, L.; McAlpine, C.; Jackobson, C.; Price, B.; Baxter, G. Land cover change 
under unplanned human settlements: A study of Chyulu Hills squatters, Kenya. Landsc. Urban 
plan. 2011, 99, 154–165. 
48. Nyambara, P. The closing frontier: Agrarian change, immigrants and the “squatter menace” in 
Gokwe, 1980–1990s. J. Agrar. Chang. 2001, 1, 534–549.  
49. Busch, J.; Strassburg, B.; Cattaneo, R.L.; Bruner, A.; Rice, R.; Creed, A.; Ashton, R.; Boltz, F. 
Compairing climate and cost impacts of reference levels for reducing emissions from 
deforestation. Environ. Res. Lett. 2009, 4, 044006:1–044006:11. 
50. Busch, J.; Lubowski, R.; Godoy, F.; Steininger, M.; Yusuf, A.; Austin, K.; Hewson, J.; Juhn, D.; 
Farid, M.; Boltz, F. Structuring economic incentives to reduce emissions from deforestation 
within Indonesia. Proc. Natl. Acad. Sci. USA 2012, 109, 1062–1067. 
51. Karsenty, A.A.; Ongolo, S. Can “fragile states” decide to reduce their deforestation? The 
inappropriate use of the theory of incentives with respect to the REDD mechanism. For. Policy 
Econ. 2012, 18, 38–4559. 
52. Wunders, S. Payments for Environmental Services: Some Nuts and Bolt; CIFOR: Bogor, 
Indonesia, 2005. 
53. Bulte, E.; Lipper, L.; Stringer, R.; Zilberman, D. Payments for ecosystem services and poverty 
reduction: concepts, issue, and empirical perspectives. Environ. Dev. Econ. 2008, 13, 245–254. 
54. Southgate, D.; Haab, T.; Lundine, J.; Rodríguez, F. Payments for environmental services and rural 
livelihood strategies in Ecuador and Guatemala. Environ. Dev. Econ. 2009, 15, 21–37. 
55. Börner, J.; Wunder, S.; Wertz-Kanounnikoff, S.; Tito, M.R.; Pereira, L.; Nasciemento, N. Direct 
conservation payments in the Brazilian Amazon: Scope and equity implications. Ecol. Econ. 2010, 
69, 1272–1282. 
56. Ibarra, J.T.; Barreau, A.; del Campo, C.; Camacho, C.I.; Martin, G.J.; McCandless, S.R. When 
formal and market-based conservations mechanisms disrupt food sovereignty: Impacts of 
community conservation and payments for environmental services on an indigenous community 
of Oaxaca, Mexico. Int. For. Rev. 2011, 13, 318–337. 
57. Wendland, K.J. Targeting and implementing payments for ecosystem services: Opportunities for 
bundling biodiversity conservation with carbon and water services in Madagascar. Ecol. Econ. 
2010, 69, 2093–2107. 
58. Wünscher, T.; Engel, S.; Wunder, S. Spatial targeting of payments for environmental services: A 
tool for boosting conservation benefits. Ecol. Econ. 2008, 66, 822–833. 
59. Branca, G.; Lipper, L.; Neves, B.; Lopa, D.; Mwanyoka, I. Payments for watershed services 
supporting sustainable agricultural development in Tanzania. J. Environ. Dev. 2011, 20, 278–302. 
60. Coomes, O.; Grimard, F.; Potvin, C.; Sima, P. The fate of the tropical forest: Carbon or cattle? 
Ecol. Econ. 2008, 65, 207–212. 
© 2012 by the authors; licensee MDPI, Basel, Switzerland. This article is an open access article 
distributed under the terms and conditions of the Creative Commons Attribution license 
(http://creativecommons.org/licenses/by/3.0/). 
Reproduced with permission of the copyright owner. Further reproduction prohibited without
permission.
